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ACQUISITIONS BLOCHS
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1. Introdução
2VVLQDLVGH5HVVRQkQFLD0DJQpWLFD1XFOHDU501WHPQRUPDOPHQWHEDL[DLQWHQVLGDGHHFRQVHTXHQWHPHQ-
WHRVHVSHFWURVDSUHVHQWDPEDL[DUD]mRVLQDOUXtGRVU&$553RULVVRGHVHQYROYHUWHFQRORJLDVSDUDDXPHQ-
WDUDUD]mRVUWHPVLGRXPDiUHDGHFRQVWDQWHGHVHQYROYLPHQWR&RPRDLQWHQVLGDGHGRVLQDOGH501FUHVFHFRPR
FDPSRPDJQpWLFRH[WHUQR%XPDGDVSULQFLSDLVVROXo}HVWHPVLGRRGHVHQYROYLPHQWRGHtPmVFRPFDPSRPDJQpWLFRFDGDYH]PDLVLQWHQVRV1RHQWDQWRRFXVWRGHtPmVGHFDPSRPXLWRLQWHQVRUHSUHVHQWDEHPPDLVGRTXHGRFXVWR
GRHTXLSDPHQWR$VVLPPXLWRVRXWURVPpWRGRVGHPHQRUFXVWRYHPVHQGRGHVHQYROYLGRVSDUDPHOKRUDUDUD]mRVU
1DV~OWLPDVGXDVGpFDGDVPXLWRVWpFQLFDVEDVHDGDVHPWUDQVIHUrQFLDGHSRODUL]DomRIRUDPGHVHQYROYLGDVPH-
OKRUDQGRDVHQVLELOLGDGHGRVVLQDLVGH501FRPRDoptical pumpingparahidrogen-induced polarization e dynamic nu-
clear polarization 025$(6HWDO$SHVDUGRVXFHVVRHPDXPHQWDUDWpFHQWHQDVGHYH]HVDLQWHQVLGDGHGRVLQDLV
WDLVWpFQLFDVUHTXHUHPDDGLomRGHVXEVWkQFLDVTXtPLFDVQDVDPRVWUDVRXGDXWLOL]DomRGHDFHVVyULRVVR¿VWLFDGRVHFDURV
8PRXWURJUDQGHDYDQoRIRLDLQWURGXomRGDVVRQGDVFULRJrQLFDVTXHRSHUDPQDWHPSHUDWXUDGHHEXOLomR
GHKpOLROtTXLGR(VVDVVRQGDVDXPHQWDPVLJQL¿FDWLYDPHQWHDUD]mRVUPDVWHPXPFXVWRGHDTXLVLomRHPDQX-
WHQomRPXLWRVFDURV8PDVRQGDFULRJrQLFDSRGHFXVWDUFHUFDGH86
$VVLPRREMHWLYRGHVWHSURMHWRpDSULPRUDUD WpFQLFDGHSUHFHVVmR OLYUHQRHVWDGRHVWDFLRQiULR66)3
)5((0$1HWDO6&+:(1.HWDO025$(6HWDOSDUDDXPHQWDUDUD]mRVUHPHVSHFWURV
GH501HPDOWDUHVROXomR$SULQFLSDOYDQWDJHPGD66)3pTXHSRGHUHDOL]DUPLOKDUHVGHPpGLDVHPXPLQWHUYDOR
GHWHPSRPHQRUTXH70pWRGRVVLPLODUHVMiYrPVHQGRXVDGRVFRPVXFHVVRHP05,Magnetic Resonance Ima-
ging%$1*(57(5HWDO501HPEDL[RFDPSRH145Nuclear Quadrupole Resonance58'$.29
HWDOSDUDPHOKRUDUDUD]mRVURXDFHOHUDUDVPHGLGDVHPPDLVGHXPDRUGHPGHJUDQGH]D
2. Materiais e Métodos
2VVLQDLVGH501H e &IRUDPDGTXLULGRVQRHVSHFWU{PHWUR$9$1&(,,,%UXNHU70+]
pertencente a Embrapa Instrumentação6mR&DUORV63$VDPRVWUDVXWLOL]DGDVIRUDPSDUDHVSHFWURVGHH: HO 
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FRP'2SDUDRVHVSHFWURVGH&IRLXWLOL]DGR6DFDURVH&HOGLVVROYLGDHP'2SUHSDUDGDVHPWXERVGHPP2GHVORFDPHQWRTXtPLFRIRLH[SUHVVDGRHPbSDUWHVSRUPLOKmRUHODWLYRDRWUHWDPHWLOVLODQR706
3. Resultados e Discussão
)RUDPDQDOLVDGRVRVFDVRVFRPHEORFRVGHDTXLVLomRQD66)3FRPDOWHUQkQFLDGHIDVH1DWUDQVL-
omRGHXPEORFRDRRXWURIRLQHFHVViULRLQWURGX]LUXPEORFRGHSXOVRVSDUDTXHDPDJQHWL]DomRHVWDEHOHoDRQRYR
HVWDGRHVWDFLRQiULRHDVVHTXrQFLDVIRUDPGHQRPLQDGDV66)3G[Q66)3G[QH66)3G[Q
$VHTXrQFLDFRPEORFRV66)3G[QDSUHVHQWDRSULPHLUREORFRSXOVRVFRPLQFUHPHQWRGHIDVHHR
segundo com incremento /$VHTXrQFLDFRPEORFRV66)3G[QDSUHVHQWDEORFRVFRPLQFUHPHQWR// e 
/(SDUDDVHTXrQFLDFRPEORFRV66)3G[QLQFUHPHQWRVGH//////H/FRUUHV-
SRQGHQGRDVRPDGHWRGRVRVEORFRV
$)LJXUDDSUHVHQWDRSHU¿OGHH[FLWDomR+2'2SDUDVHTXrQFLDV66)3G[Q66)3G[QH66)3G[QUHVSHFWLYDPHQWHFRPDEHFEORFRVGHDTXLVLomRXWLOL]DQGRLQWHUYDORGHWHPSRHQWUHRVSXOVRVGH
7S PVkQJXORGHÀLSe HPpGLDV(VVDVVHTXrQFLDVUHPRYHPDVUHJL}HVGHVXSUHVVmRGLPLQXLQGRDV
DQRPDOLDVGHIDVHHDPSOLWXGHREVHUYDGDVQRVHVSHFWURVFRPRVHUiDSUHVHQWDGRQDSUy[LPDVHomR$GHVYDQWDJHP
aparenteDWpRPRPHQWRpDQHFHVVLGDGHGHHVSHUDUDHVWDELOL]DomRGHFDGDHVWDGRHVWDFLRQiULRSDUDUHDOL]DUDV
DTXLVLo}HV(VWHWHPSRGHHVWDELOL]DomRpGDRUGHPGRPDLRU7GDDPRVWUDGHPRGRTXHTXDQGRDXPHQWDPRVGHPDVLDGRRQ~PHURGHEORFRVGH66)3G[HOHYDPRVRWHPSRWRWDOGHDTXLVLomRGRVLQDO
)LJXUD  3HU¿O GH H[FLWDomR +2'2 SDUD VHTXrQFLDV 66)3G[Q 66)3G[Q H 66)3G[QUHVSHFWLYDPHQWHFRPDEHFEORFRVGHDTXLVLomRXWLOL]DQGR7S PVe HPpGLDV
2VSULPHLURV WHVWHVFRPDVVHTXrQFLDV66)3FRPP~OWLSORVEORFRVIRUDPXWLOL]DGDVSDUDDTXLVLomRGH
espectros de núcleos com baixa sensibilidade como o &2LQWHUHVVHHPVHHVWDEHOHFHUHVVHPpWRGRSDUDQ~FOHRV
GHEDL[DVHQVLELOLGDGHpPRWLYDGRSHORJUDQGHJDQKRQRWHPSRWRWDOGRH[SHULPHQWR'HVWDIRUPDDEDL[RID]HPRV
DFRPSDUDomRHQWUHHVSHFWURVDGTXLULGRVFRPWpFQLFDVFRQYHQFLRQDLVGHDTXLVLomRHVSHFWUDO]JH]JSJPRV-
WUDQGRTXHHVSHFWURVTXHOHYDULDPFHUFDGHKRUDVSDUDDTXLVLomRSRGHPVHUREWLGRVFRPDPHVPDUHODomRVUHP
TXHVWmRGHPLQXWRVDVYDQWDJHQVHGHVYDQWDJHPVHUmRGLVFXWLGDVDEDL[R
$)LJXUDDSUHVHQWDHVSHFWURVGH&GHPJGHVDFDURVHGLVVROYLGRHP+OGH'2DGTXLULGRVFRPDVHTXrQFLDGHSXOVRFRQYHQFLRQDO]JSJ%UXNHUHFRPDVVHTXrQFLDV66)3G[FRPHEORFRV$
7DEHODDSUHVHQWDRVSDUkPHWURVGHDTXLVLomRHRVWHPSRVQHFHVViULRVSDUDFDGDDTXLVLomR
7DEHOD  3DUkPHWURV XWLOL]DGRV QDV VHTXrQFLDV GH SXOVR 3DGUmR 66)3 66)3G[Q 66)3G[Q H
66)3G[Q
2VHVSHFWURVSDGU}HVIRUDPDGTXLULGRVFRPHPpGLDVWRWDOL]DQGRKPLQHKPLQGHH[-
SHULPHQWRUHVSHFWLYDPHQWH'HPRGRDFRPSDUDUPRVFRPDVVHTXrQFLDV66)3UHDOL]DPRVDVDTXLVLo}HV¿[DQGRR
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Q~PHURGHPpGLDVDVVLPRVHVSHFWURVGD)LJXUDjHVTXHUGDDSUHVHQWDPDVDTXLVLomRFRPWRWDOGHPpGLDV
HjGLUHLWDFRP
2V HVSHFWURV DGTXLULGRV FRP D VHTXrQFLD 66)3 FRQYHQFLRQDO DSUHVHQWDP R JDQKR HIHWLYR QR WHPSR
H[SHULPHQWDOHQWUHWDQWRLQWURGX]HPVpULDVDQRPDOLDVGHIDVHDDPSOLWXGHGRVSLFRVTXDQGRFRPSDUDGRVFRPRV
HVSHFWURVREWLGRVFRPDVVHTXrQFLDVFRQYHQFLRQDLVFRPRSRGHVHUREVHUYDGRSUy[LPRDSSP$VVHTXrQFLDV
66)3G[FRPHEORFRVPHOKRUDPFRQVLGHUDYHOPHQWHDUHODomRGHDPSOLWXGHGRVSLFRVHVWDEHOHFHQGRXP
SHU¿OPDLVXQLIRUPHGDVDPSOLWXGHVHUHGX]HPDVDQRPDOLDVGHIDVHPDQWHQGRDFDUDFWHUtVWLFDGRWHPSRUHGX]LGR
QDDTXLVLomRGRVVLQDLV
3RGHVHQRWDUTXHDUHODomRVUGDVHTXrQFLD66)3pPDLRUTXHDREWLGDFRPDVHTXrQFLD3DGUmRFRP
PpGLDVHPDLRUTXHDGDVVHTXrQFLDV66)3G[7DEHOD$SHVDUGHD66)3WHUPHOKRUUHODomRVUHVWHIDWR
QmRpYDQWDMRVRXPDYH]TXHDVDPSOLWXGHVGHDOJXQVSLFRVVRIUHPVXSUHVVmRHIRUWHVSUREOHPDVGHIDVH7HPRV
HQWmRTXHDUHODomRVUREWLGDSDUDDVHTXrQFLD3DGUmRH66)3G[HVWmREHPSUy[LPDVRQGHDVYDQWDJHQV
LQWURGX]LGDVSHOD66)3G[GHHYLWDUDQRPDOLDVGHIDVHHDPSOLWXGHPDQWHQGRDFDUDFWHUtVWLFDGDDTXLVLomRUiSLGD
IRUWDOHFHPDVYDQWDJHQVGRPpWRGR
)LJXUD&RPSDUDomRHQWUHRVHVSHFWURVGH&6DFDURVHDGTXLULGRVFRPDVVHTXrQFLDV3DGUmR66)3H
66)3G[FRPHVTXHUGDHPpGLDVGLUHLWD
2VHVSHFWURVDGTXLULGRVFRPPpGLDV)LJXUDjGLUHWDRH[SHULPHQWR3DGUmRFRPPDLVGHKRUDV
GHGXUDomRFDLXSDUDDSHQDVPLQXWRV$RFRPSDUDUPRVDUHODomRVUGRVHVSHFWURVYHPRVTXHSDUDDVHTXrQFLD
3DGUmRpEHPVXSHULRU,VWRYHPTXHDRHVWDEHOHFHURHVWDGRHVWDFLRQiULRDPDJQHWL]DomRGLPLQXLFRQVLGHUDYHO-
PHQWHGHDPSOLWXGHHPHVPRUHDOL]DQGRPXLWDVPpGLDVSDUDH[SHULPHQWRVGHORQJDDTXLVLomRRVHVSHFWURV66)3
SHUGHPQDUHODomRVU(YLGHQWHPHQWHHVVDFRPSDUDomRYDOHSDUDTXDQGRPDQWHPRVRPHVPRQ~PHURGHPpGLDV
VHDXPHQWDUPRVRQ~PHURGHPpGLDVGDV66)3G[SRGHPRVREWHUPHOKRUUHODomRVU
4. Conclusões
$66)3FRPDOWHUQkQFLDH LQFUHPHQWRGHIDVH66)3G[DSUHVHQWDJUDQGHH¿FLrQFLDQDHOLPLQDomRGD
componente ecoQRVVLQDLVQRHVWDGRHVWDFLRQiULR$VDSOLFDo}HVDSUHVHQWDGDVFRPDVHTXrQFLD66)3G[FRP
HEORFRVHIHWLYDPHQWHUHGX]LUDPRWHPSRWRWDOGHDTXLVLomRGRVHVSHFWURVGHDOWDUHVROXomRHPQ~FOHRVGH
EDL[DVHQVLELOLGDGHFRPRR&$SHUGDGHUHVROXomRQRVHVSHFWURVGHYLGRDRIRUWHWUXQFDPHQWRGRVLQDOSRGHVHU
FRQWRUQDGDDWUDYpVGDXWLOL]DomRGHRXWURVPpWRGRVGHSURFHVVDPHQWRsWDLVFRPRR)'0Filter Diagonalization 
Method
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